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PRELIMINARY DATA SUMMARY

CERC Field Research Facility
Duck, North Carolina

This report provides a summary of basic oceanographic, meteorological and bottom
profile data for the month. The data were obtained as part of the Field Research Facility
Measurement and Analysis Work Unit at the U.S. Army Engineer Waterways Experiment
Station, Coastal Engineering Research Center's Field Research Facility in Duck, North
Carolina. The data were collected and the analyses performed by the FRF staff. These
summaries are intended to make the data readily available to all FRF users, and comments
on their content and usefulness are invited.
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I. INTRODUCTION

The U.S. Army Engineer Waterways Experiment Station, Coastal Engineering
Research Center's (CERC) Field Research Facility (FRF) is located on the Outer Banks of
North Caroling, near the village of Duck (Fig.1).

The FRF research program provides a means for obtaining high-quality field data,
particularly during storms, in support of the U.S. Army Corps of Engineers' coastal
engineering research missions. The FRF consists of a 561-m (1,840 ft) long concrete
research pier supported on 0.91 m (3 1) diameter steel piles. The pier deck is 6.1 m (20 f1)
wide, 7.74 m (25.4 1) above mean sea level (MSL), and extends from behind the dunes to
approximately the 7.6 m (25 f1) depth contour. In addition, a main building contains
offices, an instrument repair shop, and a data acquisition room.

One of the responsibilities of the FRF research program is the collection, analysis
and dissemination of data on local oceanographic and meteorological conditions. Bottom
profiles along both sides of the pier and periodic bathymetric surveys are also performed.

This summary is intended to provide basic data as soon as possible after they are
obtained. Most of the data are daily observations or the results of preliminary data
analysis. In many instances, continuous analog records and more extensive analyses will be
Enade o;/oilable later by the CERC Coastal Engineering Information and Analysis Center
CEIAQ).

Table | is a list of instruments used, their status during the month, and the data
collection status. Figure 2 identifies the location of the instruments. The water depth at
the wave gages and current meters vary and may best be determined from the information
contained in Figure 8. Other installation information is contained in Table |. All times
unless otherwise specified are referenced to Eastern Standard Time (EST).

Section Il presents the meteorological data; Sections Il through VI, oceanographic
data; Section VI, nearshore profiles and bathymetry; and Section VIIl, if included,
documents special events that occurred at the FRF during the month.

Questions and/or comments concerning the data may be directed to Mr. H. Carl
Miller at (919) 261-3511.
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Il. METEOROLOGICAL DATA

A variety of instruments have been installed at the FRF (Fig. 2) to monitor the
meteorological conditions. The data presented in Table 2 are collected and stored on
magnetic tape using a Data General NOVA-4 computer. For each instrument identified in
Table | as having analog outputs, chart records are obtained, a log is maintained and the
records are stored for future reference.

The wind measurements are obtained from a Weather Measure Skyvane located on
the FRF laboratory building (Fig. 2), 19.1 m above mean sea level (MSL).

The high and low temperatures are obtained from daily readings of NWS maximum
and minimum thermometers and represent the extreme temperature values since the last
reading.

The following may be useful for converting the data in Table 2 to other frequently
used units of measurement:

I. Millimeters (mm) to inches (in) -
mm x .03937 = in

2. Millibars {mb) to inches of mercury (in Hq) -
mb x 0.02953 = in Hg

3. Degrees Celcius (°C) to degrees Fahrenheit (°F) -
(OC x 9/5) + 32 = °F

.4, Meters per second (m/s) to knots (kn} -
m/s x L.943 = kn
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2: METEOROLDSICAL DATA

MAY
TEMPERATURE

(o6 C)

17.2
18.4
25.3
20.3
19.9
20.1
21.3
20.8
19.9
19.2
1.2
1.6
1C.4
11.¢
16.5
12.8
11.1
16.1
18.7
12,4
17.1
17.82
26.3
22.1
19.4
20.0
19.5
15.8
14.7
15.4
16.3
15.7
16.2
16.7
2C.8
17.6
17.4
19.7
23.7
2.1
19.9
17.0
21.0
22.3
16.9
17.4
21.0
2.3
14.0
17.3

21.98
22.8
20.8
21.0
27.7
19.90
12.3
19.C
20.6
18.8
13.3
2c.3
21.7
19.6

1935

ATHM
PRESSURE
(ny

1918.6
1019.1
1015.9
1C15.5
1015.5
1215.9
1314.%
1012.5
1212.2
1307.2
1C07.9
1014.1%
1216.5
1019.3
1021.2
1222.7
1021.3
1021.9
1229.9
1017.2
12017.2
1014.2
1026. 4
1311.5
1712.7
16112.90
1011.1
1213.4
12916.1
1012.%8
1022.7
1022.3
1022.1
102¢.1
1325.3
1221%1.¢
1522.5
1022.3
1321.2
12197.5
1013.%
1012.¢9
1219.4
12172
1217.%
10113.?
12174
121602
1315.7
1015.2
1215.73
101%.%
1%113.48
121%.%
1013.6
1N14.5
1214.2
1217.2
1012.5
101722
10141
1013.5
1019.2
1C05.8

PART 1
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TAILE 2: METEQOROLOGICAL DATA

PARY 2
HAY 1935
wIND 4IND  TEMPERATURE ATP PRECIPITATION
SPEED DIRECTION PRESSURE

DAY HWOUR (F/S) (DEG TH) (oEG €} (n8) (€L}
17 100 H 193 20.3 ?99.9 0
700 [ 242 20.0 997.7 0

1300 [ 259 24.2 994.8 0
199C [} 333 19.4 991.9 0

12 100 S 297 16.9% 99¢ .9 1]
700 9 325 15.9 797.5 1]

1300 b) 338 20.0 1C01.3 [+]
1900 5 144 17.5 10C4.0 0

19 100 7 19 18.3 1007.% 0
700 [} bYA) 15.9 1012.0 V]

1300 & 125 20.0 1214.4 0
1922 4 17”7 19.1 1215.2 0

20 100 4 225 19.9 1C15.9 0
700 3 209 22.0 1019.1% 0

1300 2 1) 23.8 10118.3 0
1900 é 203 22.5% 1217.5 0

21 100 [ 217 21.0 1217.3 0
790 3 182 19.8 1015%.5 0

1300 ? 157 22.4 1015.1 0
1900 3 188 22.4 1012.5 0

22 100 5 251 21.8 1012.9% s
730 2 1" 2D.7 1014.2 0

1320 7 61 19.0 1015.3 0
1900 4 83 17.8 1015.1 0

23 100 7 103 13.8 1213.1 h)
700 3 1 18.9 1011.5 é

1300 ) 124 23.1 1209.6 o]
1900 4 123 20.6 1007.6 9

24 100 7 23 17.3 1027.7 3
730 7 13 17.0 1007.9 7

1300 3 1? 18.2 1007.4 0
1990 L] 130 17.0 12735.5 0

25 100 [ 345 164.8 10C%.9 0
702 5 342 14.5 1203.2 D

1300 5 32 19.9 1007.0 0
1900 3 13 17.3 1307.1 0

26 10¢C 1 243 16.9 100%.9 0
700 5 314 20.2 1211.1 0

1300 1 63 7.9 1011.¢6 0
1630 3 150 20.4 121102 0

27 100 & 291 21.7 1212.2 0
700 3 24 22.2 1013.4 o]

13230 4 244 28.4 1012.1 0
193¢ ) 212 24.8 1212.1 C

28 100 7 243 22.0 1210.13 4]
rac 8 2%) 21.9 1019.2 1]

1382 [ 264 29.3 1009.9 0
1900 [} 229 25.8 1307.1 0

29 120 5 1G? 22.7 1003.1 0
720 2 250 21.2 1012.0 o]

1200 10 33 17.5 1012.% 0
1320 12 b} 15.4 10147 D

30 102 ] 50 15.1 1215.5% 0
730 3 52 16.5 10174 0

132C 4 73 12.4 1015%.7 0
1900 2 $3 16.7 1215.7 0

31 100 1 1467 14.3 10142 0
720 4 157 19.6 101¢6.3 0

13090 S 193 27.3 1011.7 0
1900 6 195 2442 1009.0 D



I1l. WAVE DATA

Wave data were collected from two Baylor staff gages (CERC gage Nos. 625 and 645)
and Waverider buoys (CERC gage Nos. 630 and 640, Table | and Figure 2). The data were
collected, analyzed, and stored on magnetic tape using a Data General NOVA-4 computer.

The NOVA-4 is programmed to sample the wave gages every 6 hours near 0100, 0700,
1300, and 1900 EST at a sampling rate of four times per second, collecting data in 20-
minute records.

Wave height (Hmo) is an energy-based statistic equal to four times the standard
deviation of the sea surface elevations. The wave period is identified from the computation
of a variance (energy) spectrum using a Fast Fourier Transform of 4096 data points (1024
sec). The period (Tp) is that associated with the maximum energy density in the spectrum.
When this analysis is complete, the data are written to magnetic tape and entered into the
CERC data base.

Table 3 presents the wave heights and periods for each wave record obtained during
the month. The monthly means shown in Table 3 are an average of the values computed for
all data records collected. The monthly standard deviations are standard deviations from
the monthly mean of values for each record.

Figure 3 is a time history of the Hmo and Tp values for the Waverider 6 km from
shore (630) and the Baylor gage at pier station 19+00 (625).

Differences in wave periods between wave gages (Table 4 and Figure 3) may be due
to wave breaking or reformation, or the presence of multiple wave trains containing nearly
equal energy.



TABLE 3: WAVE DATA FART 1

HAY 198%
GAGE 643 825 540 430

baylor at 7180 Baylar at 19400 Nearshr Wvrdr Farshr Wvrdr

LAY TIHE Huola) Tisec) Hmolm) Tlsec) Hmo(m) Ti(sec) Hnol(m) T(sec)
1 1 .40 7 .42 .97 7.42 .60 7.42 .79 7.42
7 .35 5.99 .50 7.42 .59 7.42 .69 6.87

13 .40 .43 .A7 8.B3 .53 7.42 .62 B8.046

19 .Ab 5.463 .48 14.22 .48 14.22 .72 6.97

2 1 .3 7.42 .36 12.34 .34 14.22 .91 7.42
? .33 12.34 .39 12.34 .41 14.22 .57 8.046

13 L) .99 .34 12.34 .41 6.87 .91 8.06

19 .45 3.15 .50 3.05 .50 10.89 .58 B8.04

3 1 .38 .99 .40 6.40 .45 6.87 .52 6.40
7 .59 5.31 .71 B.06 .75 8.06 1.05 8.06

13 1.48 5.02 1.56 S.99 1.60 5.99 2.09 $.99

19 1.59 6.87 2.25 7.42 2.246 7.42 2.45 7.42

4 1 1.2 ?.7% 1.8% 8.83 1.93 8.83 2.20 7.42
7 .90 7.42 1.61 2.34 1.66 12.34 1.81 10.89

13 1.09 12.34 1.63 10.89 1.57 12.34 1.44 12.34

19 .79 12.34 1.31 2.34 1.34 12.34 1,33 ?.7%

] 1 .75 10.89 1.12 10.89 1.059 Q.75 1.12 ?.7%9
7 A7 9.75 1.01 9.75 1.08 10.89 1.00 8.83

13 .50 .02 .85 8.83 .91 8.06 .71 12.34

19 A4 12.34 .64 12.34 .62 12.34 .72 Q.75

é 1 .28 10.89 .A9? 10.89 .53 10.89 .61 10.89
7 .22 o 4.40 .28 9.25 .30 8.06 .44 B8.83

13 .42 8.04 .29 9.75 .37 8.046

19 .33 6,40 A2 3.38 .44 3.26 .50 3.51

7 b} .33 5.31 .32 7.42 .32 7.42 .49 5.63
7 .23 5.99 .24 6.87 .2 $.99 .43 S5.63

13 .28 . S.463 .28 6.40 .30 &£.87 .43 5.99

19 A 2.95 .44 2.78 .45 2.99

8 1 .24 4.13 .34 3.95 .34 3.95 .AD 3.995
7 .27 3.95 L) 4.53 .46 4.593 .60 3.464

13 .28 q4.76 .45 4.76 .44 5.02 .63 3. 64

19 .25 3.79 .39 5.02 .41 .63 .51 S.02

9 1 2 6.87 .38 12.34 .41 6.40 .42 4.87
7 .40 2.19 A6 12.34 .43 4£.87 .9 S.99

13 <R3 S.31 .58 3.9% .62 9.63 .61 &£.40

19 .87 %.99 .73 5.99 .77 6.87 .93 5.99

10 1 .83 6.87 .92 &.40 1.00 6.40 1.13 5.99
? <75 &.40 .74 5.63 .79 4.87 1.00 5.99

13 .41 4.87 b6 9.63 .67 6.87 .74 5.99

19 .65 5.99 .73 6.87 .71 .99 .92 .63

11 1 .57 & .40 3 &.40 .48 6.40 .90 &.40
7 .58 5.99 o7 &.40 .63 4.40 .79 5.99

13 Y-y S5.99 .o S.99 .54 6.40 .68 5.99

19 . A8 5.99 .49 6.87 .91 7.42 .66 7.42

12 1 .49 S.31 .91 5.99 .59 5.99 -3 6.40
7 .40 5.31 .53 8.06 .58 8.06 .71 7.42

13 VL) 6.87 .57 46.87 .63 7.42 .81 4.40

19 .58 £.63 .58 6.87 .63 7.42 .81 6.87

13 1 .63 6.87 .60 5.63 .67 6.87 .89 6.87
7 .99 $.02 .59 6.87 .64 S.63 .80 B.04

13 .58 9.99 .40 5.63 .63 7.42 .87 &.87

19 .40 7.42 .47 6.87 .91 B.06 .47 8.83

14 1 43 &.40 .57 B8.0&6 .66 6.87 .BY 7.42
7 .72 5.99 .67 7.42 .71 B.06 .04 7.42

13 .60 6.87 .55 B8.83 .61 7.42 .76 6£.87

19 .56 7.42 .59 7.42 .97 8.83 .79 B8.06

15 1 .61 6.83 .70 8.08 .69 ?.75% .91 8.83
7 .62 6.40 .82 3,51 .84 8.83 1.01 8.06

13 .92 5.63 1.32 6.40 1.46 6.40 1.86 6.40

19 .96 7.42 1.40 B.83 1.46 7.42 1.83 B8.06

16 1 .86 8.06 1.44 7.42 1.35 8.06 1.99 B.06
7 .72 6.87 1.14 B8.0é 1.19 8.83 1.42 7.42

13 Arad B8.06 1.13 8.06 1.05 6.87 1.24 7.42

19 .71 .87 .96 &£.87 1.00 7.42 1.26 8.83

*=Electronic Problems

10



TABLE 31 WAVE DATA PG 2

HAY 1905
BAGE 445 . 823 540 630
DAY TIME :cv(l or at 7180 Baylor ot 19+00 Nearshr Wvrdr Farshr Wvrdr
mo(m) Ti(sec) Hmo(m) T(sec) Hao(m) T(sec) Huo(m) T(sec)
17 1 .69 8.06 1.02 B.06 1.07 7.42 1.28 6.87
7 .51 8.06 .B4 B8.06 .85 8.83 1.03 7.42
13 .42 6.08 .69 7.42 .72 8.06 .85 8.63
19 .54 8.04 .76 6.87 .8es 8.06 .99 8.0¢4
18 1 .41 B8.63 .69 8.04 .70 7.42 .89 8.04
7 .40 7.42 .83 9.75 .70 9.75 .79 7.42
13 .59 4.78 .75 9.75 .74 10.89 .97 S.31
19 .58 5.63 .78 5.31 .79 5.31 .91 5.99
19 1 .A3 B.63 .40 9.75 .60 9.75 .70 9.75
7 .42 9.7% Y 8.83 .85 9.75 .76 8.83
13 .43 8.63 .59 9.75 .87 9.75 Y 9.75
19 .50 B8.06 .65 8.83 .75 3.38 .84 B.63
20 1 .35 B.0& .55 §.75 .51 8.83 .43 8.06
? .36 8.83 LAS 9.75 .52 8.83 .58 8.83
13 .56 8.83 .60 9.75 .60 8.83 .74 8.83
19 .55 3.64 .62 B.83 .63 8.83 .87 8.83
21 1 .77 5.63 .62 .99 .64 6.40 1.00 S.43
7 .74 5.43 .62 6.87 .67 8.06 .94 4.87
13 L4 .63 .61 B8.0& .59 B.83 .86 5.31
19 .76 6.40 .75 6.87 .76 6.40 .99 6.40
22 1 .75 5.99 .65 7.42 .70 7.42 .90 7.42
7 .50 5.463 .53 6.40 .53 6.40 .71 6.87
13 .8 3.38 .70 3.15 .65 8.06 .74 3.38
A9 .55 7.42 .48 4.32 .69 4.13 .BS 3.79
23 1 .58 6.40 .49 7.42 .63 4,76 .77 7.42
7 .AS 6.40 .40 3.79 .42 4.13 .78 4,53
13 .45 16,79 .66 5.02 L66 16,79 .73 4.74
19 .52 5.02 .49 5.63 .73 5.99 .91 5.31
24 1 .53 5.99 .74 6.40 .76 4.76 1.18 4.53
7 .93 5.63 1.14 6.87 1.15 5.99 1.48 6.87
13 .02 6.87 1.11 8.06 1.14 6.87 1.39 5.87
19 .81 &£.87 1.26 9.75 1.48 .75 1.96 8.83
25 1 .99 5.99 1.48 8.83 1.45 B8.83 1.76 B.83
7 .88 5.31 1.46 B.0S 1.39 8.04 1.79 4.76
13 .70 5.63 1.13 7.42 1.19 9.75 1.36 6.87
19 .57 6.40 1.08 9.75 1.21 8.83 1.26 8.83
26 1 L85 6.40 .99 8.83 1.02 8.06 1.12 7.42
7 .40 5.02 .86 9.75 .87 9.75 .94 8.06
13 .38 14.22 .71 8.83 .82 8.83 .a2 9.83
19 .32 5.02 .74 0.064 .73 8.06 .70 5.99
27 1 .27 8.83 .55 8.83 .61 8.06 - .61 8.04
? .27 14.22 .49 7.a42 .51 7.42 .51 7.42
13 .23 6.87 Y 6.40 KA 4.40 .59 B.0b
19 .36 3.05 Y 8.06 .49 B.0& .55 7.42
28 1 .23 7.42 .33 7.42 .34 6.40 .50 6.87
7 .21 7.42 .31 14.22 .3 6.87 .46 6.87
13 . 5.87 .26 7.42 .29 7.42 .35 6.40
19 .29 6.87 * .28 10.89 .53 3.51
29 1 .21 B.04 .26 6.87 .26 9.75 .37 8.06
7 .23 12.34 .3 8.83 .3 8.06 .40 8.83
13 .86 4.53 1.01 4.53 1.17 4.53 1.09 4.78
19 1.35 5.63 1.61 5.99 1.49 5.63 1.67 5.99
30 1 .60 a4.78 1.21 6.40 1.17 B.06 1.43 B.06
7 .72 5.43 1.03 B.83 1.05 8.83 1.18 9.75
13 .97 4.87 .96 8.06 1.02 8.83 1.15 9.75
19 .49 £.40 .95 8.06 .92 9.7% .98 8.83
a1 1 .40 6.40 .76 6.87 .BO 8.83 .B4 6.87°
7 .34 6.87 .88 B.83 .68 8.83 .68 8.04
13 .47 -4.40 .84 8.83 .BO 8.08 .BS 8.83
19 .41 8.06 .62 9.75 .69 9.75 .Bo 8.06
HL AN .9 6.92 .74 7.76 .76 7.91 .90 7.24
STD .26 2.30 .36 2.2 .37 2.26 .40 1.79

*=Electronic Problems
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IV. CURRENT DATA

Current data (Table 4) are collected from two Marsh-McBirney electromagnetic
biaxial current meters (Table | and Figure 2) and by visually observing the movement of dye
on the water surface in the surf and at the seaward end of the pier, as well as 500 m updrift
of the pier 12 m offshore.

Since the shoreline orientation is approximately N20°W, alongshore currents flow
either toward 340° (i.e. northward) or toward 160° (i.e. southward). Similarly, cross-shore
currents are either onshore (westward) or offshore (eastward).

All current speeds are given in centimeters per second.
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TABLE 43 CURRENT DATA
(SPEEDS IN CM/SEC)

May 1985
PIER_MEASUREHENTS

(500 UFDKRIFY) !

! d
| '
! DYE AT | CURRENT METER ! H i CURRENY METER
i 19400 1 AT 14420(433m) | DYE AT MID-S5URF ZONE! DYE ! AT SOUTH YRIFPOD
1 (S7%) 1.D.4439 { ( SURFACE ) H 12M OFFSHORE {(DEPTH -4.8m MSL)
${SUKFACE )¢ DEPTH -4.2s MSL)I DISY. FROM H { SURFACE ) t 1.D.8679
paYl o ___ TINE ______ $SPEEDIDIRISPEED _ i ____ QlBiEﬂEEL1N§£ﬂll§EEEDiQlEiLQQﬁIlgﬂiﬁEEEDiD!BLSEEED___i_ElB-____
1 0100-Alangshore | ! A4 N ' ' [ 17 N '
Cross-shore | H 2 OF 1 H H ;] OoF H
Resyltant __ ¢ _____t ___%.____ }52,-,_1_-_-____-______---___i___-__-_______-,-_l-__l? _______ 2___ i
1 0700-Alongshore $ 27 N 10 N H 29 N ¢ 24 s ! 7 N '
Cross-shore 116 off ¢ 2 QaF H 140 o 0 South ! 3 oF '
kesultapt 331 ___J1.t__ 10 ____ . S AU 29_-_350_';______-,_______-__l____? _______ - SR
1 1300-Alongshore i } & N : H ' 10 N !
Cross-shore | H 1 OF H } ! 4 of '
kesultant ___1________ % __ & ____ k17 PR VIR SR } STy 3_ il
1 1900-Alorngshore ' H 10 N H : i S N i
Cross-shore ! H 4 OF H H | 2 QF H
_________ Evig1&95&-___1_________1-__19_______l____i________,__________,_1__________________i___-§-____§§?_-__i_
2 0100-Alongshore H H 4 N H H i 15 N H
Cross-shore | H [} H \ H 2 OF H
fesultant ___i_________t____A.____ YV T R S S + 388 ___i_
2 0700-Alongshore HIN' ] N ¢ 2 N H 36 N 8 s H] N '
Cross-share 1!}]3 off ! 1 OF H 137 29 oOff | South i 1 OF H
kesultont_ __ i3 _._s0_%1 __ .2 ______ S 4619 % oD 393l
2 1300-Alongshore ' 1 1 N ' H H 4 N H
Cross-snore | § 0 H H H 1 oF H
Resultont____f_________i___ .3 ____ §29--_-i__,_______________-__l-______________--_3____5 _____ 351 __ il
2 1900-Alongshore i H ) N i ' 3 N '
Cross-share { 2 OF H H 2 OF H
: i & i 4 1?7 i
! A ' a ]
1 1 :
4 4 i
3 0700-Alongshore 118 N [ ' 38 N ' 3 i
Crocs-shore | 8 Off | 1 DN ' 128 23 Off !  South ' 0 i
kesultopt____ 320 .4 _i____ 1 ____ 280 __ oo YR ¥ U USRS S P 380 i
3 1300-Alongshare 1 H 28 S H H \ as S H
Cross~shore |} H 8 ON H H i 19 ON H
8922lleus____i_______ﬂ_i___zi--___lzé_N__l-____________________1_-_______________-i___eg _____ 189 ____i_
3 1900-Alongshore B H 40 S H H H 43 S H
Cross-shore | H 9 ON H H H 22 ON H
_________ Bf;'aulLaUL_-_l-__._._----l_,_31___-_123____1__,._________-________.i___..______________l___iﬂ___-_!_EZ____E
4 0100-Klongshore ' f 29 S f ! i 27 S |
Cross—-shore | ! 3 ON H : ! 12 ON H
Resultent____3_________+ .29 ____ léé-___l_____________________L__________________i_--§9 _____ 183___ i
4 0700-Alongshore s 47 5 & 9 S Vo 87 s 69 5 15 S b
Cross-shore | 5§ Off | 3 ON H 177 22 off ! North H 9 ON i
fesuldtant___ 147 ___1%4%__ 10 176 _ i ____ .- 90 1464 o i .18 ____ 190 ____i_
4 1300-Alongshore ' [ 1 N ! : E ] S :
Cioss-shore | H 1 ON H H H 1 ON '
kesultomt 3 & __ 1 ____ }99-_--1_-_-_____-_________,_l_______-_______-__i____Q _____ 171 i
4 1900-Alangshore ! ' 8 N ! : : 9 N i
Cross-shore ¢ H 2 113 H H H 5 oF ]
_________ 595912992__-,i_______h,l____g_,__-ééﬂ____l__________H-_________l______~_________--l___lQ____-__?_-_-l_
5 0100-Alongshore H H 3 S ' H \ 3] N B
Cioss-shore | H 8 ON H H H 1 ON H
fogultant _ b ________l __ 8 ____ 238 bbb B I30____i
% 0700-Alangshare HE N N 2 N i o 0 61 s 1 7 N H
Crouss-shore (17 Off | 1 ON H 254 61 Off @ South i 1 QoF 1
kesultant___ 120 ___ 36 1 __ 2 ____ 323 i 6030 4 il 349 ____i_
% 1300-hlongshore 1 H S N ‘ H H 9 N H
Cross-shore | ‘ 1 oF H ' 3 11 OF B
Keswltaot 4 ___ b 6 ____ Ly YOS VO SRS S & S 0t
% 1900-Alongshore H H 14 N H H i 24 N i
Cross~shore | H [ oF H H \ 12 OF H
_________ E£§!lLQD&____l___-____-i___lZ_____}§?____1________ﬂ___-_______mi________________,_i___g________é____i_
& 0100-Alongshore ] | ] N H : ! 13 N i
Cross-shore | ' 1 OF H H H 3 aF '
kesultant_ ___4________ i __9_____ 350 b A AR 354 ___i_
& ©700-Alongshore V18 N B8 N i 9 N 7 R 12 N i
Cross-shore 113 Off } 1 OF H 128 12 Dff § South 5 S aF H
kesulbtant ___t22 2.3 __ 8 ____ }.E_u____‘;__-_________-_li___33_l_____________-____l_-_1§ _______ i S
4 1300-mlongshore i ' 2 N H H ' S N [
Cross-shore | H 0 H H ! 2 oF '
Kesultant %t ________t___ 2 ____ 340 b emmmenio ! 2 332 :
& 1900-flongshore | 1 5 N : i NOTTTTRT
Cross-shore | H 1 OF \ H \ 3 oF H
_________ Resultont____3_________i_ S ____3%3 i __ i H 9 356

KEY = ALL SPEEDS IN CHM/SEC
N =NOURTHWARD, SHOKE FARALLEL
€ =S0UTHWARD, SHOKE PARALLEL
OH= QNS HORE
OF =0F F SHOKE
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TAKLE A1 CURRENT DATA
(SPEEDS 1IN CH/SEC)

! PIER_HEASUREMENTS IBEACH_MEASYREMENTS!
1 I (500 UPDRIFT) |
| DYE AT 1 CURRENT METER 1 | |  CURRENT HETER
1 19400 | AT 144200433m) | DYE AT H1D-SURF ZONE! DYE 1 AT SOUTH TRIPDD
1 (579m) | 1.D.#439 { ( SUKFACE) ! 124 OFFSHORE 1(DEPTH -4.8w MSL)
. 1(SURFACE)ICDEPTH -4.2a HSL M D1ST. FROH 1 ( SURFACE) ] 1.D.8679
paYL____. fIME_______JSPEERILIBIGEEED __1_____ D!BiEBSELIBE&U23§EEEDLDIBiLQ§QII@Hl§EEEDlQIBl§EEED-__l-DIB___-
7 ©0100-Alongehor t i 3 N 1 : ] S N 1
Cross—-shors 1 OoF H H t 3 OF 1
fesultont ___b________ b __ 3 ____ 357____ 1_______-_____-____,__i____,__________-__i_-_-é__-___lQ____i-
7 0700-Alongshore 112 N 6 N ‘ o 0 ¢ 0 0 i 9 N '
Cross-shoram 11} off | 1 oF ' 126 5 off! South 1 3 OF !
BﬂiulSQQ&-_-_lJﬁ-_-_ZZ-l___-é _____ 352 e 2--19_£___________-_-____l____Y _____ 38l
7 1300-Alorgshore [ H 3 S H H H 4 S '
Cross-shore ! } 2 OF H ' 1 0 H
'52zul&eu!----l-----____i----;-----1!3----1-_,---__,____________i____-_____________i_-__ﬂ _____ 169 ___i_
7 1900-Alongshore 1 H o H H ! 2 S H
Cross-shore & H 0 ! H { 1 ON |
[ kesultont___ i i 2 H H 1 2_____1729____i.
g 0100-Alongshare ! [ ! t
Cross-shore H H H
kegullont____ i :
g8 0700-Alongshore '
Cross-shore
fesultont____
8 1300-Alongshore 2 !
Cross-shore ! ' 2 aN ' ' i
BE&EI&QQ!___-l_________l-__lg _____ 129____1_______________,_____i-_________________i_-_ZZ _____ 182__ il
8 1900-Alongshore H H 12 S H H i 19 S H
Cross—-shore | 1 1 OF H H i 4 ON '
_________ EgzulLQL'!--___i_________i___lg_____l§é____i______"_____-____-__i___-_______-____-_L__-!‘Z__-__122____1_
% 0100-plongshore H i A4 S H ' H 2 S \
Cross-shore | ) 1 DF H H ] 2 ON '
Egggl&gﬂl-____i_-__n-___l____‘l_____lﬂl____i___-____--____-__-_-_i_-___--_-___------l----:—‘ ..... 208 ___i_
9 0700-Alongshore LI s ! ] H 17 N 13 N ! 4 S ‘:
Cross-shore 1 6 On ! 1 of H 137 o 0 ¢ North ! 2 OF !
BEEQILQD&---_E_5____1921____1 ...... ZQ_-__i______-______-ll__ééQi___,______________l____ﬁ_____l§é_-__%_
¢ 1300-Alongshore ! t 4 5 ] : ! 4 S '
Cross-shore | | 1 ON H H ! 1 ON :
ngul’:ﬂu!____3_-_____-_l____5_____1@2_____3_______________-___-_i___________-___-__;___-:; _____ 159____;-
9 1900-Alongshore ] H o] H ' '
Ce osgsr shore ' : | . \ ! 1 ON g
________ l_w:f_.u].t.qr_-k-___'-_________..L-__,1_____'_‘§Q____‘-.__-_-_______--__,-___L_--___-_____-___--L_---‘--—--—126—-—-——
70 0100-wlongshore 1 [ 1 S [ ! 1 3 S 1
Cross-shore | H 1 ON : : 1 (] !
BE&H!SQU!____l_________l____l _____ 29!_-__&-_____________-____-_i___~__-‘_-___-____l__-_§ _____ 160 ___i_
10 0700-Alongshore V14 N ! 1 S H 4t N 3 23 N 3 S i
Cross-shore 8 Oon | 2 ON H 141 0o o South | 2 ON !
kesultant ___1Jp_ - i 2. 228 e av__360: ool Ao 191 ___L
10 1300-Alongshore : ' 0 H H t 4 S |
Cross-shure | 1 1 ON H H | 1 ON !
pegultant_ __ b b 1. :59____3,___________________-1__________________i____ﬁ _____ 169 ____i_
10 1900-Alongshore B H ) N H H H 3 N H
Cross-shore | 1 1 OF H H | 3 OoF |
_________ EQE!!!QD&___-l____,____i____§__<__§§2____5___________,_____-___l____,_____________i_--_Z______-l___-i_
11 0100-Alongshore H H 7 N \ H H B8 N H
Cross-store | H 2 OF H H 1 3 OF i
Bgéul&EQQ____i_________i____Z _____ }i}-_-_!_______________ﬁ_____l____-_____________i____i _______ 2___-io
11 0700-Alongshare V22 ¥ | 4 N H 40 N 21 N ! B8 N i
Cross-shore | 0 0 1 OF . 152 0o 0o ! South H 4 oF H
BE?Q!EQQE--_-i]l____}ﬂQi____ﬂ _____ R 177 U S &Q-}égE____~_-___________i__-_?, ______ 7
11 1300-Alongshore H H 3 N H 3 H 4 N i
Cross-shore | H 1 [+]2 H H H 3 OF |
EE?!I&QDE----l--,--____l_-__! _____ §§_____j_________________w___i___________,-____-l____ﬂ______lZ,___i_
11 1900-Alongshore H i 4 N H H H S N '
Cross-shore | H 1 aF H H H 3 OF H
________ EEEElEQE&__-_i__-_____-l____ﬂ____h}§_____l_____,-____#___ S B _______i____é___--__3_-_-l-
12~ 0100-Alongshore | : 5 N ; TR - : 7 N !
Cruss-shore | H 1 oF H H ' 3 OF |
Kesultont____i________ i S PV Y SO S S 2k
12 0700-Alongshore 116 N 4 N ' 7 N 15 N 1 N '
Cioss-shore | 4 off | o H 140 38 Off ! South ! 2 DF t
fesultont_ ___1J3 _ 3541 __. 4 340 G- 85 1 i P 1o
12 1300-Alongshore ' : 3 N f ‘ ' 1 N :
Ciuss-shore ! i 0 \ H | [+ H
Resultont___ 4 _ i3 ____ 340_ i : i 1 340 H
12 1900-Alongshore R f 3 N "_E'"’"""“""""""?'""“""""“"'?""5 """ N T
Cruss-shore B H o : : ) 0 :
......... Esyul!?ﬁ&--_-i_________i____§_____§59____1________-____,_______l____~____,__-__,__5____2_____§59__--l_

KEY = ALL SFEEDS IN CH/SEC
H =HORTHUAKD, SHURE PARALLEL
¢ =G0UTHUWARD, SHORE FARALLEL
OH- URZHORE
UF =0F FSHORE
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TABLE 431 CURRENT DATA
(SPEEDS IN CH/SEC)

' PIER_HEASUREHENIS: 1 FEACH_MEASUBEMENTS!
i 1t (S00 UPDRIFT) !
i DYE AT ! CURKENT METER | i { CURRENT RMETER
1 19400 1 AT 14420(433m) ! DYE AT HI1D-SURF ZONE! DYE | AT SOUTH TR1POD
L (579) 1.D.4639 1 { SURFACE ) ! 121 OFFSHORE {(DEPTH -4 .8m HMSL)
1¢ SUKF ACEYICDEFTH -4.2n HSL)!I D1SY. FROM i ( SURFACE ) 1 1.D.8679

| C2) 8 PO JI8E_______iSPEEPIDIRISPEED _ i _____ P!Biﬁﬁ§§LIB§£ﬂ)i§E§§DlD!BiLQQBI!QHiEEEEDlE!BiSEEED_-_i_DIB _____

13 0100-Alongshore 1 H [] N : : [ 5 N [
Cross-share | H 2 OF H H H 5 oF '
kesultoot_ ___ 1 _________ 6 ____ 33 H _______-__________i_-________________i____Z ______ B oot

13 0700-Alongshore 115 N i 3 79 N 2 N H
Cioss-share ' 0 o | [ 1 :
wesultant____ 115 340: _ 3 =

13 1300-Alongshore H H S
Cross-shore | 1 1
kegultont ) _________ %

13 1900-Alongshore H [ 1
Cross-shaore 1 i V]

_________ fResultany_ 3 _______ 1. .3

14 0100-Alongshore [ H 7
Crouss—-shore | H 3
fesultapt____f_________i___8.___3

14 0700-Alongshare 123 N ¢ S
Cross-shore | 7 on | 1
kesultont____124 __ 321i 9 :

14 1300-Alongshore H 3 N B ' 1 5 1
Cross-shore ¢ H 3 OF ‘ i H 2 OF '
fesultant ___4_____ i .7 ______ 2____1___________,_________1________-_________1____§ _______ a____i_

14 1900-Alongshore H H 2 N i H H K} S H
Cross-shore | 1 0 H ' H 1 ON H

__-__-___ESEEILEQL____l__-____-_i____Z _____ 340t e DR S [ 172 ____1.

15 0100-Alongshore H H ) N i H H 2 N H
Cross-shore | ! 1 OF H i i 2 OF [
kesultant ___4_________ - I §5§____l________-_____-______l__________~_______l-__-§ ______ 16___ i

15 0700-Alongshore 120 s | 1 N H 22 s 21 s i 7 S i
Cross-shore ! 9 on ! 0 ' 146 29 On ! North i 0 :
kesyliant____ 122 ___13¢% 1 ____ 340 __ b e 1L--1QLi__-p____________-_i,___Z _____ 160____L_

15 1300-Alongshore H | 10 S H i H 27 S '
Cross-shore | H ? DN H H H 11 ON i
Bgégllaﬂk____i_________l-__lZ_-___l?§____l__________________-__i___ﬁ-__________-__i_-_ég__--_lﬂé-__-i_

1% 1900-Alongshore H H 10 S H ! ' 34 S |
Cious-share | B 2 ON : H H 12 ON t

d 4 169 H H b 36 129 ____L

16 0700-Alorngshore 136 5 i 1 S H \ & .
Cross-shore * D 0o ! 4] H 157 s On ' North : [ :
Bgéul!?QL_-__ljb____Jﬁul____l__-__léQ____l,__-___-_____,29-_}31i-_____________-___l____é____-lég_-_,l-
16 1300-Alongshore H H 3 N H H H ? S H
Cross-shore ! H 2 ON H ' i 7 ON ;
fesultant ___ i __ . b . 3. §9§____i______________-______1_______,__________i_-_ll _____ 198 ____l
16 1900-Alongshore H ' 2 N \ H H 2 S |
Crosw-shore | H 2 OoN H H ) 1 ON |
_________ E£§ElSQDE~___L____-___-l____Q_____EQé~___i,_____________‘______l_____,____________l__,_2____-125__~_l_
17 0100-Alongshare H ' 2 N H H H 10 S i
Cross-shore 1 i 3 ON B H H ? ON H
. kesultont ! [0 ST DRI I PR - L bo_1Aa 200
17 0700-Alongshore V8 N i 3 N H io 0 ! 52 s 1 N '
Cross-shore 121 Oo ¢ 1 ON ! 164 17 on ! North H 3 ON !
Resultoot ___ 3122 ___2ni_ 3 ____ 3043 202094 e h 3 266____i_
17 1300-Alorngshore 1 ) 4 N ' i i 3 - N H
Cvoss-shore | 1 1 ON i H H 2 ON H
Feswdtant____t______ . i __ A ___3 2§-_-_1,_______,______,_____i_______,-_________i__-_§ _____ 298 ____i_
17 1900-Alongshore \ H 3 N H H ! 1 S '
Cross-shore | 3 2 LON H H H 1 ON H
_________ Es&el!eﬁk____i________~£-_-_5-_-__§9é____i_________,____,m_____fw_______,______-__i____l_-___ZQL__--i_
18 0100-Aalongshore ! H 3 S H H B ? S H
’ Cross-shore H 3 OF ' H ) 1 DN '
kesultany___ d________ i __ 9 ____ llé_,__z_________-_____,_____i__-_______________i__-_i _____ 184 ___i_
18 0©700-Alongshore 34 s i 3 S ! 55 5 43 5 4 8 S i
Cruss-shore {14 off i S ON i 128 6 O0ff ' North | 4 ON '
fesultant ___i136___ 1381 __ 9 _____ 218 e i&_Jiii___,____________,_L___lQ_____lB@____i_
18 1300-Alongshore H f 2 [y B ' ! 10 S B
Crovs-shore | H 3 ON H \ B 4 ON H
Fesultant_ 0 ___i___.3 I 2 B S UV S : 11 183
18 1900-Alorgshore & : 3 N : i T s TV
Cross-shore ¢ ' 2 OF ' ' ! 2 OF H
feoultant : H 4 1?7 H : H 10 15 :

KEY = ALL SHFEEDS IN CH/SEC
H = NOKTHUARD, SHOKE PARALLEL
6 =4$0UTHWAKD, SHORE FAKRALLEL
OH: UL HOKE
UF =0F F SHUKE
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TABLE 43

CURRENT DATA

(SPEEDS IN CH/SEC)

! PIER_MEASUREHENTS JBEACH_HEASURENENTS!
1 { (500 UPDRIFT) !
| DYE AT 1 CURRENT METER 1 H | CURRENT METER
I 19400 { AT 14420(A33s) | DYE AT MI1D-SURF ZONE: DYE 1 AT BDUTH TRIPOD
I (S7%m) 1} 1.D.4639 1 { SURFACE) 1 12M OFFSHORE !(DEPTH -4.Bm HSL)
1{ SUKF ACE )1 ( DEPTH -4.2w HS5L)! DIST. FROM ! ( SUKRFACE ) 1 1.D.#%679
paYl ______ e _____. JSPEEUIDIKLIGPEED. __3_____ DIR:BASELINE(M)ISFEEDID
19 0100-Alongshore i H & N H
Cross-shore | H 1 ON H
kebultoot ___1________ . t___ & ____ ¥ S SO,
19 0700-Alongshore 130 s 2 5 : 13 s
Cross-shore | 2 off 1 S ON H 128 1 of
kesultant___ 131 ___Msi___ 3 ____ 227 4o M3 _Mski__
19 1300-Alongshore H H 2 N
Cross-shore | | L]
fesyltaot 3 _____ 1 __ 2 340 __ i e
19 1900-Alongshore 1 H 12
Cross-shore | t 3
....... kesultaot____§_________i__ .12 ____
20 0100-Alongshore 1 H ?
Cross-shore | i 1
kesultent___ i ____.i %
20 ©0700-Alongshore 116 N ! 7
Cross-shore 110 off ¢ 0
fesultent____tJ9 ___ 1t ___7
20 1300-Alongshore H : 10
Cross-shore | H 2
kesyltept __ 4 _________ 110
20 1900-Alongshore t H 15
Cross-shore ! B 3
_________ kesultant___ 8 ________i___13____.3
21 0100-Alongshore | i 9
Cross-shore | i 0
fesultent____}_________ 1____9___3
21 0700-Alongshore 129 N ¢ 11
Cross-shore 1 6 on ! 1
kesultont____ 313D ___ 3291 _ 11 ____
21 1300-Alongshore | H 9
Cross—shore | ! 1
fesultont b __ b33
21 1900-Alorngshore H H 14
Cross-shore !} H 4
L bgsultopb b - i--_14
22 0100-Aloungshore H ‘ N4
Cross-shore | H 1
kesyltaot ___i________ i . % __
22 0700-Alongshare $ 12 N &
Cross-shore ' 9 On ¢ 0
Resultont __ 315 __ 303i____é____
22 1300-Alongshore H ' B8 B
Cross-shore | | 1 H
Kesyltont ___t____ . i __ B ____ 344 b e e
22 1700-Alorngshore H H 10 N H B i 11 N H
Cross-shore | H 1 OF H B H 8 OF :
_________ Es;ul&gui____l_______-_l___lQ__-__éﬂE____i__,_____________-___-l_____-____-_______i-__l!_-____lﬁ----i_
23 0100-Alongshore ' H & N H ' i 0 |
Cross-shore | H [} H H H 2 af '
kesultaot____4_________ i __ & ____ 359____i_F________--_________i__-______-________l____g ______ 720 ___1_
23 0700-Alongshore 115 N ) N H 21 NS 20 N 1 N i
Cioss-shore | 2 On 1 ON . 130 6 Off South H 1 OF !
f“z‘z"_l1&‘2’.".-____1J_5-___331l____§ _____ 332 e 21_357_."__-___,-______‘___l___..l _______ S____i
23 1300-Alorngshore t H 4 N H H ! ? S !
Cross-share | | 0 ' H H 2 ON H
Resultant_ 1 ________i___A_____ 340 i e b B A7A L
23 1900-Alongshore H ! 1 N H H i 11 S |
Cross-shore | H 3 ON ' | ! 4 ON H
,,,,,,,,, Et:égl&eb!----i___-_-___L___-§_____ZZ§____i___-________________-i___________#_-____i___1'—3_____122___-i_
24 0100-Alongshare 1 H 3 5 H H H 20 s :
Cross-shore ¢ | S On : H H 10 ON {
Keswltant __ Y _________i____ 6 ____ :12____£_______-,_-____~-____i__________________i-__zg_-___1§é____L_
24 0700-Alongshore 151 s ! S S | % s 101§ ¢ 21 S '
Cross-shore |18 On ! [ ON ' 164 53 On !  North i & ON
fesultopt ___ 384 ___179: __ 8 ____ 208 i 91 198 %o e bl 22 126 i
24 130C-Alongshore | H 1 S ‘ H 15 S H
Cross-shore | H 9 ON H H H 11 ON H
feswltant i _____ b __ 5 ____ ?Sﬂ____i_-,_____________._____i________________-_i___l‘i_____l?é_-__i_
24 1900-Alongshore H ' 2 S H ' H 15 S |
Cioss-vhore | H 4 ON ' ' i 14 ON '
......... BEéEIEED!--__l__--___--i___-i_____gl?-__-1___-_______________-_1_______~__________1__,1@_____152____1_
KEY = ALL SPEEDS IN CHM/SEC

H =NOKTHWARD,
§ =50UTHWARD,

OH=0NT HOKE
OF =0F FSHOKE

SHORE PARALLEL
SHOKE PARALLEL
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payl.
25

25

25

23

I ___ ..

0100-Alongshore

Cross-shore
kesyltant____

0700-Alornjst-ors

Cros:-=hore
kesyltont ___

1300-Alongshore

Cross-shore
Eesultont.___

1900-Alongshors

Cross-shore

e - -Rezultonk. .
26 0100-Alongshore

Cross-shore
Resyltoot ___

26 0700-Alongshore

24

28

Cross-shore

1300-Alongshore

Cross-thore

1900-Alongshore

Cross-shore

2?7 0700-Alongshore

27

27

Cross-shore

1300-Alongshore

Cross-shore

1900-Alongshore

Cioss-shore

28 0700-Alongshore

Cross-shore

Resultant ___
28 1300-Alongshare

Cross-shore

kesultant_
28 1900-Alongshore

Cross-shore

29 0700-Alongshare

29

29

Cross-shore

1300-Alongshore

Cross-shore

1900-Alongshore

Cross-shore

30 0700-Alongshore

3o

30

0100-Alungshore

31

31

31

KEY = ALL SPEEDS IN
H =NORTHWARD,
S =SOUTHWARD,

Cross—-shoure

1300-Alongshore

Crosu-vhore

|
|
| DYE AT 1
| 19400 |
V(S99 1

CURRENT METEK

AT 14+20( 433w)

1.D.4639

EICH_BEASUREHENTS

| DYE AT MID-SUKF ZONE

1 SUKFACE )1 ( DEFTH -4.2u MSL
l§tEEQlDlBl§E§Eg___L D

.
1

~e =

161 s 4
19 On !
162 1691 _
1 f

i H

) 1

! 1

! |

| [ i

] 1

1 1

} I, 1
116 s

l o o !
ias____1s0l

t 1

1 H

: ;

: ;
S S
H H
| T
19 N
112 off ¢
PAs____ 330 ..
: 1

H !
boooeees :

H H
R i

i 1
| S
i l6 N

(V) off
ia2 __.22.1-
t

N

:I

V2 N

I off

1 4 ___40_

1900-Rlongshore

Cross-shore
fesultant

Cross-share

0700-Alongshore

Cross-shore

1300-Alorngshore

Cross-shore

1900-Alongshore

Ciross-shore
Resultant

DH:= UNSIHORE
OF =0F FSKOKE

CM/SEC

SHORE FARALLEL
SHORE FARALLEL

¢ SURFACE )
DIST. FROM

I&iBASELINECHIISFEEDIDIR

5 1]

9 ON :

S S 212 ___%

7 S ]

4 ON !

_Bo__1%A___ %

3 s ]

& ON t
2 224____1__

0 1

- DN !

5 250 ;

19

tIFEACH HEASUKEMENTE!

e ce anlme e - Ll ee

am oe o=

1500 UI'LKLL 1)

DYE

124 DFFSHORE

( SURFACE )

87 S H
176 22 On 1| North
______________ 9 174 _______
H
1
_____________ [ S

Y CURRENT HETEK
1 AT SDUTH TRIFOD
\(DEPTH -4.8m MSL)

LQQQIlQUiSEEEDlDIB%SEEEﬂ-__l_UéB
|‘-5

! 1.D.4679
!
115 ON !
I DR | S b T,
to18 S ;
L § ON !
0 SR> SRS 121 __ i
118 5 ]
o1 oN |
I N S 196 ___1_
! 7 s !
1 5 ON !
I N S, 126___.1_
! 1 s [
t 3 ON 1
1 3 ]
] 4 N [
! A of !
LSS JE 3____L
i S s t
1 1 oF 1
R - S 15 L
] 3 s ]
: 2 DN i
b A _197 i
! 4 N !
: 2 oF :
A 7l
1 3 N :
1 1 OF 1
I N S 338___.io
1 1 N ]
! 1 OF i
S S 26
' 0 !
: 2 ON t
O RWo___i
: B N [
! 0 :
SR - SO 3a0___ i
: b N ;
] o '
SR - 380 __i_
: & N ]
' 1 OF !
o6 Iso__ L
; 0 .
! 0 :
S | —— 0____i_
: ) N '
! 0 :
SR S 320 i
] 2 S ;
| 0 :
SRS PRS- NS ¥ -1 U
L2 S i
! 7 ON :
NS 1. S 188___ i
L 24 S ;
S § DN ]
126 184 ___ 4
i 18 S ;
} 6 ON 1
lo_a9 1722 L
P16 S |
' 8 ON !
KRS |- S 189___ i
i 18 s !
[ 13 ON :
i_o_19 179 b
Y S '
!0 ON :
SRS N2, S 187 ___ L
! I3 S 1
1 4 ON 1
S S 191 i
] 3 S ]
: 1 ON 1
- S 186 ____i_
! 9 N :
! 3 OF ;
L, S 357 il
: & N !
' 0 !
: 6 340 !




V. SUPPLEMENTAL OBSERVATIONS

_ Visual wave direction measurements (Table 5) taken at the seaward end of the pier
are made of both the primary wave train (i.e. that having the larger wave heights) and the
secondary wave train (which must be clearly distinguishable as a wave train separate from
the primary waves) but not surface chop or capillary waves. The direction of the primary
wave train just north of the seaward end of the pier is also determined using a Raytheon
Marine Pathfinder radar and measuring alignment of the wave crests., The pier axis
(considered perpendicular to the beach at the FRF) is orientated 70° east of true north;
consequently, wave angles greater than 70° imply the waves were coming from the south
side of the pier.

The width of the surf zone (seawardmost breaker position to shoreline) is determined
from the pier deck.

Measurements of surface water temperature, density, and visibility are made daily at
the seaward end of the FRF pier. A jar along with a thermometer is lowered about .3 m (I
f1) into the water and allowed to remain for at least one minute. The jar is removed, the
temperature read and a hydrometer is used to determine the density. A secci disc is used to
determine the surface visibility.
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SUPPLEMENTAL OBSERVATIONS

May 1985

WAVE APPROACH ANGLE WATER CHARACTERISTICS

AT PIER END RADAR WAVE AT PIER END
(° from True N) ANGLE WIDTH OF DENSITY [SECCI
DAY /TIME | PRIMARY _lr SECONDARY {(° from True N)|SURF ZONE (M) TEMP (°C) | (g/cc)  [VIS(M
1jo700| 120 35 - 17 17.3 1.0225 2.1
2lo730| 120 - - 35 14.0 1.0251 2.4
3 {0730} 100 - - 37 13.6 1.0255 2.4
4 | 0900 60 - 70 149 12.8 1.0258 | 0.9
5 | 0900 75 - - 119 13.8 1.0256 1.5
6 [0830] 130 - - 23 13,3 1.0255 1.8
710715] 150 9 14.0 1.0255 2.7
g |o700] 55 - - 55 15.0 1.0254 | 2.7
g|0800] 108 - - 57 17.3 1.0214 3.0
10|0800| 117 - - 62 16.8 1.0238 | 6.1
11 | 0830 95 - - 91 15.8 1.0250 | 3.0
12 | 0900 90 - - 84 14.0 1.0258 3.0
13 ] 0830 85 - ~ 79 15.0 1.0260 | 3.0
14 ] 07451 130 - - 62 15.8 1.0253 3.4
15 | 0800 45 - - 114 17.7 1.0247 4.9
160630 85 -110 - 119 19.4 1.0204 | 2.1
171100 95 - - 87 16.9 1.0248 | 1.8
1 8 | 0900 10 - - 18 17.8 1.0242 1.2
9 | 0845 30 - - 30 17.9 1.0240 2.1
20 | 0830 100 - - 37 18.8 1.0240 3.4
21 [ 0700] 105 = - 36 18.5 1.0240 | 3.3
22 | 0730 85 100 - 28 12.9 1.0246_ | 3.0
23] 0700 60 80 - 35 19.5 11,0240 | 3.9
24 | 0700 50 - 50 82 19.9 1.0215 3.0
25§ 1015 50 - 60 234 18.9 1.0221 1.8
2 6 | 0830 60 - 50 81 18.9 1.0225 2.1
b7 | 0615 75 - - 30 19.0 1.0228 1.5
28 | 0645 90 - - 24 18.5 1.0240 1.8
p9 } 0700 95 - - 18 18.5 1.0238 | 4.0
bo | 0700( - 45 - 60 77 18.5 | 1.0235 | 2.1
1 | 0700 60 | - = 41 20.3 1.0208 | 2.4

21



Vi. WATER LEVELS

The National Ocean Services (NOS) has established a primary tide station (No. 865-
1370) at the seaward end of the FRF pier. A Leupold-Stevens digital recording float-type
tide gage is used to collect data every 6 minutes throughout the month.

Figure 4 shows the range of each cycle while Figure 5 shows the variation in mean
water levels computed over a tidal cycle period (12.42 hours), and contains a list of selected
mean and extreme values. This presentation is useful in identifying effects on both

meteorological and astronomical forces on the open coast water levels.

Table 6 contains the time of the center of each sampling interval and the range,
high, low, and mean water levels during each tidal cycle.

22




0¢
AL S S &

G¢
{

(0LET-698 "ON 98®9) ¢geT LeR “23uey SpTl Fo L303ISTH SWIL ‘% TINOIJ
01

ST
_

»
»

» 6 0 0 22

»
]

S

»
»

»

»
¢ 4 2 0 B3 2 0 8 0 2

s 08 8 & 0 0 8 0 B % 8 8 8 2 02 a4 8 2

114
\.\ﬂ‘\.\.\.\_‘\.\_q\\\\\u\\..\\.\\_\.J\\.\\\.\-\_\\\\_‘\_\\A\J\‘.\\_\\_\\_\-\a‘\—\\

»

0

1
-~
|
1
|
|
|
|
|
|
|
|
|
i
[
i
|
4
1
|
|
|
|
'
|
[
l
]
f
)
1
|1
\
|
|
|
I
|
|
{
1
|
|
|
{
l
|
|
\
)
i
|
1
|
|
|
|
I
|
|
}
|
|
1
»

Z

(ISW S¥313W) 3IONVY 34IL

23




01

L ol i R R = il ol
1

*say ghQ1 3B Al £ uO
*s1y Z1z0 I® LeR 9 uo

(TSW SYAIAW)

T O I L O R I I |

T4

|

(0LET-698 “ON 23e9) ¢g6T ABW ‘ST2a97 121BM UedK Jo AI0ISTH SWIT ¢ FUNOII

o

C(ISW SY313W) STIAIT HILVYA

WP RES WSSV W RS PN
—

0¢ ST 01 S T A¥d
IR e i i \ﬂ\.\\ﬁ\ AR AP AP TP \.t\.\.\.\;\.\J\:\.\J\\.\:\ NSRS .

00°1 - 28uey uesy
19° - 193®M USTH uesjy
6€" - - 193BM MOT UBIYH
AN - uesal ATYIUOK
£e'1 - ySTH 2waIlIxXyE

68"~ - MOT IUWRIIXYT -

m

STIATT ¥YIIVM NVIR ATHINOW W

24




MID-CYCLE LOW HIGH MEAN RANGE

DAY TIME TABLE 6
WATER LEVELS (METERS MSL)
1 612 -.67 -%5 ~-.08 1.12 Tidal Characteristics
1 13837 -.68 <46 -.09 1.15 May 1985
2 702 -.64 43 -.09 1.07
2 1928 .45 «80 <18 1.25
3 753 -=56 «78 19 1.34
3 2018 --30 1.33 «52 1.63
4 843 -=65 .81 -10 1.46
4 2108 --71 «97 -14 1.67
S 934 -77 «55 --13 1.32
S 2159 -.89 76 -.04 1.65
6 1024 i 4 A -35 -.22 1.09
6 2249 -« 65 .82 -09 147
7 1114 -.50 %8 .04 -98
7 2340 —ak9 +86 «20 1.35
8 1205 - 49 A -.02 «95
9 30 - 4?7 «69 -12 1.16
9 1255 -.43 «35 -.05 «78
10 120 -.42 -57 -10 -99
10 1346 -.40 -33 -.05 -73
11 211 ~«48 A - 01 <94
11 1436 ~abb4 .22 -.10 .66
12 301 -.49 -37 ~.06 -85
12 1526 -.41 -31 -.0S -72
13 352 -.33 A .08 76
13 1617 --23 -48 -12 -71
14 442 -.39 43 «0% - 83
14 1707 —a29 47 - 09 -76
15 532 -.22 -46 12 <69
15 1758 -.15 a1 «32 . «90
16 623 —.26 57 «17 -83
16 1848 -.24 -72 -ch -96
17 713 -.22 64 «20 -86
17 1938 -=17 .90 «38 1.07
18 804 -17 -65 «23 .82
18 2029 -.28 -93 «36 1.21
19 854 -.33 «54 .10 <87
19 2119 —. 49 67 - 11 1.16
20 244 -.48 «33 -.08 -80
20 2210 ~«54 .58 .02 1.12
21 1035 -.48 «33 -.07 -80
21 2300 .46 -6 .08 1.06
22 1125 -37 -39 .01 -6
22 2350 -.34 .69 .18 1.03
23 121e -30 «45 07 «75
24 41 ~a05 .30 -37 -85
24 1306 ~«09 .68 31 -77
25 131 -.07 .88 «42 <95
2S5 1356 -.08 67 - 31 - 75
26 222 ~a2h% .81 - 31 1.05
258 1447 -.19 .51 .16 «70
27 312 -<33 -66 -16 -99
27 1537 ~a26 «51 <13 77
23 402 -.45 «56 .07 99
28 1628 ~<34 «54 .10 .88
29 453 - 36 <60 -15 «96
29 1718 -.07 «87 <40 -4
30 543 -.32 .80 -26 1.12
30 1808 -.33 .28 -29 1.21
31 §34 —.52 .63 -09 1.16
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Vil. NEARSHORE PROFILES

A. Nearshore Profiles. In order to document profile response away from the pier,
surveys of four profile lines extending 900 to 1,000 m from shore and located 489 and 581 m
north and 517 and 608 m south of the FRF pier are conducted bi-weekly, after storms, and
during more complete bathymetric surveys.

These profiles are obtained using the CRAB-Zeiss surveying system; a Zeiss Elta-2
first-order, self-recording electronic theodolite distance meter in combination with the

Coastal Research Amphibious Buggy (CRAB), a 10.7 m high, self-powered, mobile tripod on
wheels.

Figure 6 shows the last survey in April and the two surveys taken during May on
profile line 188, located 517 m south of the pier. The May surveys show only minor changes
to the profile. These include a 30 m shoreward migration of the nearshore bar (120 to 160
m) and 40 m of shoreward movement of the outer bar (320 m).

10

PROFILE LINE 188

--------- 1B APR 85
—————= 9 MAY 85
31 MAY B85

ELEVATION ABOVE MSL (M)

0 ' ' ' ' 260 ' ’ 460 ' I ' I 660 ' ‘ ) ‘ 800
DISTANCE FROM BASELINE (M)

Figure 6. Monthly CRAB profiles on profile 188 -
517 meters south of pier.
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The profile envelope (Figure 7) reflects the maximum changes which occurred on the
profile between January and May. The major change (150 m) is a result of the growth and
shoreward migration of the nearshore bar.

10
1 PROFILE LINE 188
FROM: 2 JAN B85S
T0: 31 MAY 85
. CHANGES
SINCE: 1B APR 85

ELEVATION ABOVE MSL (M)

-10 ———r— ——r—y —— —————
0 200 400 600 800
DISTANCE FROM BASELINE (M)

Figure 7. CRAB profile envelope - profile 188.

B. Bathymetry. There was no bathymetric survey conducted during May; however,
the April survey is included for reference.

27




-
llllllll

llllll
- .
lllllllllll
lllllll

(M)

FRF BATHYMETRY 23 APR 85

DISTANCE

CONTOURS IN METERS

28

.
T ———=-3

o ol | ow6 | o8 o0z 003 006 00y QO 002 0T O OOl
(W) 3ONU1S1A

FIGURE B.




Viil. SPECIAL EVENTS

A. Storm Data Collection. The following list identifies times when the wave height
at the seaward end of the pier (i.e. as measured by the Baylor gage #625 at pier station
19+00) exceeded 2 m and wave records were obtained every hour:

START END
3 May (1900) 4 May (0100)
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Government Agencies:

OCE

BERH

NAQO

NASA/Wallops Flight Center
NOAA (NOS, NWS)

SAD

SAW

Colleges/Universities:

California Inst. of Tech,
Duke University

East Carolina University
Florida Inst. of Tech.
Lovisiana State University
NC State University

Old Dominion University
Oregon State University
Prince George's College
Rutgers University
Scripps Inst. of Oceanography

Others:

City of Va. Beach, VA
Coastal Barge Corporation
Coastal and Est. Res., Inc.
Dr. Galvin

GEOMET, Inc.

Greenhorne & O'Maraq, Inc.
Dr. Hylton

Ms. Johnson

Mary Marr, Inc.

Masonite Corporation

Foreign:

Distribution List

. Geological Survey

. National Park Service

. Naval Academy

. Naval Civil Eng. Lab

. Naval Facilities Eng. Com.
. Naval Research Lab

cccccc
thintnininn

Stockton State College

Texas A&M University
University of Akron

University of Delaware
University of Florida
University of Maryland
University of North Carolina
University of Northern Colorado
University of Rhode Island
University of Virginia

Virginia Inst. of Marine Science

Moffatt & Nichol, Eng.

Offshore Coastal Technologies
Research Planning Institute, Inc.
Mr. Rowland

Mr. Savage

Sea Port Supply Corp.

Shell Development

Sohio Petroleum Co.

Mr. & Mrs. Valpey

W. F. Baird & Asso. Coastal Engineers, Ltd (Canada)
Ministry of Construction, Coastal Division (Japan)
Norwegian Hydrodynamic Laboratories (Norway)

University of New South Wales (Australia)
University of Sydney (Australia)




